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1 

titzm=Fi-^-iT-9mBmmm&^mmzi: -> 
xwmm}rjm^td-zm%rf-'9\<znx'fhmFf-t 

miru -,9Mzmx'^Kh'm-tij^\^f-s<mm: 
%%thmx>mmim-hmxwmim%.):. . 
z co^xmmmm^ztmwzmimxm^zm-^ 

hh^^ tiibmtmmra -v ^ ^ix^'ti\,zmx^1xX V 

B«ie«^-r*^ Lr - m\&^mz j: o -c ttai $ tt/^ttai 
I. mi^-t*^ L r- ^ t <r)^<^mmwm m 
>! io«i^-r*^ ut - ^'i^aj^ st= J; o T acai $ luie 

[11^113] mWftii-\.T-m\i!,^mzX->X 

t izx om^-r*^ Lr-^ A-'i^ffi$n/c*^*-^fl5g-r 

mmr-i^^zntx m^f'^t ^n-^x^^^ mmm^^t *^ i 
-^-fb^ fli-i I. i t ^t^mt -r sn^Ji 1 MmcomFf 



2) ^^200 1-275 115 

2 

t*»tr-^'»AJIffl, 

mx'm'<zm-:i\^x . mx^tihmf-ft-L^-i^tim 
-(mnvu -y c^<r)m^^mi.'>zmhm^T-'^(niiiw 
Wi^mznmLtz^^Hr-'S'^mmh i«o-c$)& ^ t 

10 [wmmfmmm 

[000 1] 

x^ma I ifmi-tt- LT~m\^WM.i<z{^h 0 . mm 
^z{mm<^f'J9iVT—^<^zm%mm^j:mmm^:m. 

[0002] 

[t^osffi] i&^mmmmi'mmm^commz 

20 X^' (Digital Video Disk: DVD) , fi^^^Jl-SMt 

mt^MtX'h 0 , #tCT J^"^;WI:$ ixfcamr- ^ * it 
[0003] ^ ^^=5:aS&|56±-ri.S»c7) 1 

[0004] z.ixi.znLx. f'Ji^)Uf-9(7)mm^m 

mm±-t^rzisbcr^mmit LXZcTiX 0 :5rX*&^ 

40 [0005] CICOJ; o KCTi^^il-f-^X'hlM^T- 
i'lznX^tihn.'f-rt^LT-:? tlXii. -^Wj:m=F 

[0006] «rta=5:«^-r*^UT-^{i, mmznLx 

mz-o\^x<,m'&<r)'^it^n<-iix\ ^^m^<r>mm 
50 \,zmtmmi^hh. 
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(3) 

3 

[0007] Z<7)J:o^j:'sjm^j:m^i-i}'lT-:^iTi^ 
- 2 4 1 4 0 3-t^?g rg^iofe^MbW^V^rV y^-yL^ 

T8-2 4 1 40 3^^^mi>zm^^tix\>^6mjimin 

[0 0 08] Cc7)j:o^^«^mi^1-*»Lr-:J'tJtL 

I. t^j:hib. WsmiSHzWX^tifcT-^Wj:m'?-tt-L 

Lr—^'k^mzmmhiltifiX'tteW 

[0 0 09] ^miiO. %=?-^ti^Li'—^ tLXm^ 

X. mm^j:mmmhixi-zm'i,. ^xwzm^tfj^ 
Lf- 9 ^m^fh:! b x'wmmmmm'^-fh^ 

tij t , m^\.zmwfim s v v ^Hf^r- ^ x-h 
h^t^mnLfz^.hh^^mnmmmmm^^^ 30 

Tt'TTf • T— 7° • 1^3— (Video Tape Recorder : 

VT R ) m^<^m:mmfi> ^ t ^^nrtgi: ^1. . 

[0010] .li^J; 3^^mi'5:Si^t*^tT-^^r 

i^^/i-mm-h 90-^-9 >,zw!b^^tsmskzr>\ ^ 

t'-yh (Least SignificantBit : OT, LSBtS| 

tcJ:D, mm'f-9(r)\^SB\,zhfzh'imi9kh^h^ 
[0011] tfz-^f<z. i}y-m±mi§^r—9'^iiy 

-mmm-9imm^itthtz>^cr>wmMmf^\\L 

"fj^Xhii J PEG (Joint Photographic Experts Gro 
up) -^MPEG (Moving Picture Experts Group) ^X' 

'iihtim^smmmi. ncnxot^mmz^-im^ 

12/22/2004, EAST V< 



t#W2 00 1-2 7 5 1 1 5 
4 

tLXcr>f~9't.mM^m')X\-^h. Lfzt^-iX. L 
S B {zmFf-ti}^ I T- 9 * W3i ^ iltB^x- 9 IzM 

LxmrnEmmmifidztii. zcom^zmibThtti 
tzmi'tt-^LT-^i^^htiiztiimi. m^-r*^ 

[0012] ztiizMix. %2<^mm\t ixmt 
\mm^e-3 15 13 m^jkm ^'^wmih^f-mm.t 

mim^mm Lxi^^mzmm(r)m.mxw.^mi.x t 

mFf-tt^L^-^imx-th^Lt^zx-iX. ^m\x'^ 

[00 13] HI 1 {4. C:cOJ:a^r^2c7)tJe*}5ffi5-3i 

m-^^m'yXTj^mmmm^mhLtz t c7)T'J) 

I.. C:c?DB^T-^'3!{!!a>-XTA{4. m\!kf-9 1 01; 

fl?f^c^5Rrti^i:^ Ut-'- ^ ^ nxt h m^tt^ i 

1 l^zX'>XWX^tifz^m^j:m^ti}^L'f-9i^ 

ts^mm m±t^mi'^p i f - mm^m 1 2 1 

m'?-tf}'ir-9tmx^tifz^mmf~9ii.. 

mtiimm 1 2iizff^imj<f^7iztm^ti.i-zmm' 
-9in^i-^tK ^com. mm'-9izt$x^tifzm 

[0014] «^-r*^LT-^#A^El 1 i,zx:n^ti 
tzMiS^f- ^ 1 0 (i. A' 7 7 r 1 3 TVN'-y 7 r 'J y^'^ 
ill, 1^aj^S14{4, A--/7T 1 3KA'-y7r 'Jy/ 

-ecoi^iufi^SriiKJP^si 5w*iii&-rs. mtamm 
<7)7^-A&^ffi-ri,. Mffli^ai 5{i. ^^aj§fi3t7 

U-i.rtiO^'<^;l^^^^^fflii^^^L. A'.y7r 1 3 

i^z^-^-yy T V yi/^titzmmf-9 ^zMLx . ^imm 

l6izX<0 UKi\^iPiirf'>xm'Ftti^lf-9^:misb 
jitPhtttC. i:"<07U'-ACOi:'tOTO->PfLTK;l^ 
?S^SSr^To/c*^?r^f^^}^^P8l 7$-iU:bt^. 
a 1 6 tcj; l'^/P^^}i*iWt>ilTmi'-r*^LT-^' 

tmi^iittirzmwiT-^ii. mmmmm i scj: o 

[0015] «^-t*»LT-^^tilgai 2 {4, 
aSIM 1 9 (cJ; 0 , mi^f *^ tT-^*-m$ix/i-&fi!c 

ffl^T-^ AW§^i^ciamT-r^A>^>BmT-^ ^ 
0(4, «i^t*^UT-:5'f¥A^fii immmw.! 5*> 

4>a!:^$iT,/c^^^t»fSl 7^^}^fflfg2 1 1 LXmM.T 
-rcnx^)V- vt\m(ni3m<r»v- vxwm-i> t . 

srslon: 2.0. 1 .4 



i2 U^cfc 0^§ill.«^-r*^bT-:5'*^'atf)ii 

[0016] L*^L^*^^>|g2c7)i^t*tJffit1±. 
7 - jU Lt- A^SjB^a t ix^ri. , 1 

{4, m=f^-b^LT-i^iim'i.tsmm:m^x't^. m 

'f-tt^L'f—?-i:m^Ms:itti^X-^^j:\i-^^i)^htt 

[0017] ;iOffit^nI?l^«^^*>LT-^'«7)ffla6 

'^Mzmt hm:xhh^3<^m.mmh lx. mi\i 
fi-^fai»j (={4, m^^t-h-Lr-^nxmrnrnx-n. 

t LX(r>mmmi^mhmsXo{zLtzmM^^^ti 
x\^h. n=i-ri:)^Li'-m^m.x'\i.. m^y^ 
)\^9im^^X7t<^m^m^m\^L. mm&y ^jv 
^m^^xmf>^tfix\^h'mMmL^Mn^-t. 
[0018] z<nm3<r>%^miHX\t. mmm^mt'^ 
'^hfixmx^tifz'm-tt^L'f-:^<,±^hfvf. t 

tz^m^<7}y\y-Mz-)\^Xmf-tt^L'f-^inXX'^ 

F ( i ) =f ( i ) +a I f ( i ) 
[0 0 2 2] ;c:t\ a\tX^-')y'fyr9SXh 

mmz^ i iz'^^^xn^tihm^mss.^t lx f 

( i ) ( i ) t=E&m;i. Zti^m^-ti}^LT~9 

cr>mib^^ttifz^!mmcr,m-^ms&^tt. idct^^ 



(4) ^#33200 1 -275 1 1 5 

6 

[0019] i^tt^JxiJJmr-rJ'^jg&iC^^L. 
V^l. (BSxl^i? bD-^-^?. 1 996. 4. 22 (n 

o. 660) i3'<-x#BS) . z<^w.Acni%m$:m 
mmLtzm=?-ft^LT-m}^mit. wmm-9<r) 
wmm.^-^i<znLxm=f-^t-L^-9^m.>^msz. t iz 

-1? tbxsEmmi<zLtzti^on.mmmtiztizi 
•c#i.. z<7)fz>^^ mmT~9^mz±^^j:mmmi 
[0020] ■t^j:h-h. zcom^-t^-iT-fwmw. 

20 (Discrete Cosine Transform : OT. DCTtB^ 

f,' ) izx 'ommfS.^i^z^mi. ]Emmizifzi)^d 

mitLXntii-^iifzm^^^-lr--9iiS.i6S^^. Z 
tl.^j£DCT (Inverse DCT : JJIT, I DCTtBI 

t". ) ^rfr-^x^smm^n^hffixhi . x^mm 
tcti. mm'-i'iDCTizx'o^muzmmMm 
xmm^:^-tT-i? i nmm^ i . ^ti^-ti f 

(1), f (2). • • f(n) h-ri., ^hiZ. 
VrFtA-'lr-^^w (l),w(2). • • - .w 

(n) ir^m^mix'hhJEm^^x'ommi. #i 

30 ifzfzL. i = l, 2. n) tCO\,i-r, ( 1 ) 
[002 1] 



[0023] ^<7) J: 3 l,z ixmify^tixtzm^t^-'tT 

tixuKizxoizLxmia-th. -ft^h-h. mFf-tt-L^ 

W(i)=(F(i)-f(i)) 
[ 0 0 2 5 ] h;PO|^S2r^iJfflUT, K»T 

-5'-CS>l.«i^t-*>LT-^'fi«w ( i ) i: . ( 2 ) St 
tLfcA^'o-Cttti;L7^c«^-r*^LT-^W ( i ) fccT)^ 
l+6^«{ElgC&}^:(^ ( 3 ) ~ ( 5 ) t/-c*>'-p-cmtti 

[0026] ★ 



I Xw ( i ) ••• ( 1 ) 

9im]sbV-A.rzf (l).f(2),---,f(n) 
tCJtJ£-ri.^«<7)ffi2: F(1),F(2),---,F 

( n ) t-ri>« f ( i ) iSctvF ( i ) t-^h. m 

40 ^-r^^tt'-^W ( i ) id^CT) ( 2 ) ^{zLtzifi-iX^ 

[0024] 

/f ( i ) - ( 2) 
★ W= (W ( 1) , W (2) , W (n) ) ••■(3) 
w= (w ( 1 ) , w ( 2 ) . w ( n ) ) ••■ (4 ) 
C=Wxw/ (WDXwD) •■•(5) 
[0 0 27] ddt-WD^'^:?' h;PWO|&^ii, wDS: 
<^ h;l^wwl6^€i: LTV>|,. ^so^S, ( 5 ) 5^:t' 
50 fftfi§a3t^ElWmc*i, J>S#SiOfiJ.lii-C^i^ 
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(0028] Z(r)m4(r)n^iimzmimi&r-:^ 

mi. ^ffi^rMS fcSi^ni. T i^'^yPH^T-r? test L 
T±ai L/i J; d {zmfti)^ L r-rJ' ^^ffi-T i i: J; 

[ 0 0 2 9 ] -:/f , l|4iOtflf*S«rtclDV^T«^^3!)^L 
T- ^' c7)^^ttitc(iIIlimT- J: t/mi^t*^ Lt - ^ 

lifflw ( i ) ti^&wzhh^ti^^ti. mm^^ff^^Lx 
[ 0 0 3 0 ] ^ 5 a)mm^m±. m4 (om^nm^ * 

F ( i ) =f ( i ) +aXavg 
[0 0 33] ZZX\ avg ( f ( i ) ) (if ( i ) CO 
)fi^3 f(i-l).f(i),f(i + 

1 ) <r>mm(o^mn^t:m'it'^m'$ih, ^com. 
^iiz-^\^xn^ix^m'm!^^t l-c f a) 
( i ) i^zmmitzmmmmmzmh-^mmr-:^ 

[0034] Z<7)XoiZlxm^S^ttirzm^tf}^LT 

tT-rJ'l^w ( i ) imaT-i?tLX<X<^X^i,zL^ 
W ( i ) =F ( i ) /avg (F ( 
[0036]$ hiZ 1 MfS^tfOW ( i ) COISWWF 
( i ) S: i rtt-^iiW+^-ri., <XI,z. w ( i ) 30 

WF ( i ) ^o^te^^iHSc^^^' hiuff^m^&mmt* 

WF= (WF ( 1 ) , WF ( 2 ) , •• 
w =(w(l),w(2). •", 
C =WFXw/ (WFDXwD) 
[0 0 38] ZZT^FD^^'^hJV'WFCOmim. w 

Di:K^hJUwff)mmtix\^i, mgf^mimcf]< 

[ 0 0 3 9 ] ^4 S^c{ilS5«ta!*gffitcJ; Oif A$fL 
>^v:l:T-r*^t-f-:5'{i, S3(7)tfl!*affilcJ:0ifA$ix 

Tl^i $fLl) t m p e G^^-t-fMSi^is^t 

I. D c Tmmuz%=ttt-Li'-9ifimx^fifz'^^. 

^. L/v:*<-5-c. ^x^)i^'m^zii\^hm'^nmz 
i^^tiiWm^^^. ^mi\.zmFt^-h>\.T—9(nm!m 

[0 04 0] iilt5FtLTll6cots!*g^ffii:LT, ^J;tii50 



(5) =1^^200 1-2 75 1 1 5 

8 

*^LT. -^i— Tt'^io-CtiKtcffli^a^tiTta^l- 
[0 03 1 ] icom5c7)fi^SffitCfc{tSMPEGv-X 
Ti^tio{tl.m^-t*^LT-:$'ifAfci:l/"^JiJga{±. 
IIBffi?r8x8a«:/a'y:7t^S")L, Cco^P'/^^ 

tti^ffd. «^-r*-LT-:5'J¥A^IS(i. MPEG^$-f 
•ftJaa ti3 {t.& D C TM^cOiSlftlSSJsgT' A C 
lS(mm^(n'&s■^^,<r}t^^t^m,z. f (1) . f (2) , 
f ( n ) t m^fA^Lr-^w ( 1) . w 

(2) . w (n) ^'fm'h^\x:hh^m-%i 
I.. 

[0032] 
( f ( 1) ) xw ( i ) - (6) 

^x^x-fh. wM\9cf-ntm><rmz.mh\.ti:\-^. 
w^mm^mza \ ^x . mm.fs.'ii-(^i&^ ^ t m^m^z , 

F (1) , F (2) , F (n) tth, F 

m3^(omm<^'f-imim'f-i-^a v g ( f 
{i) ) tlx. a^lt-^w ( i ) 

{7) ^^Zltzi)^-)X%liith, 
[0035] 



i ) ) - (7) 

*x. jj^cT) (8) - ( 1 o: 

[0037] 



-, WF ( n 
w ( n ) ) 



) 



40 



(8) 
(9) 
- (10) 

i^mm'f-l 0-19133 O^^j^m rrv^'/l^r-^^'^ 
comW-i^^Xl^^iiJ^r/mtiili^} tcii, MPEG 

mimm<o&i'im^zm'¥t^^ Lt-^ ^aa^a^, 
M p E GWwmcrm.m.=f-itmzw=f--tt^L'f-9(ni^ 

^i'<ioi.oi,zLfzmfM^^^tiX\.^i>. CiixtciO 

x'%h<r)X\ ^x^iii.ifm^i^(nm'it^^<^m^mzt 
ti^X'^h. 

[004 1 ] § <i>tc:c7)ffiC^tl^m-?-t*^Lr-:? 

mx-fmKnmmmtLx. mui^m^ii- 

5 5 6 3 9-f^lg ^T'J^)Vr—^<r):iiy:i-Vi/XT 
Afc J: l/mi'^*^ LT-^'t¥A:^aMmc$iJffll7-n^7 
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T- t«iJc7)Si^-t*^ Lt - ^ ^ #A-r h^t ti^X-i 
[ 0 0 4 2 ] i: C ^T. -«lWtS)®m«if?±iim J; 0 

^Emmmzx'oMzm^i-t. ^co-u. m^b^^ts 

[0043] ^:iX'W.s<^^mmit lx . mt^mwi 
¥1 1-34 14 5 ^mmm.m'?-tt^L=yXT 

iH-=5r3S ^(,zti:ht XWm Lt W^^ff ^ C i: J; 0 , M 

mmz^<%=f-tt'Lr-9<nmim.)^^A,tzm^t 
nn<r>^mi^zmhmmmmm-t ^o^z tfz^ 
'mfm^ixx^^h. 30 

[0044] 

>t )V9mmzi: o xw&^tifz n . imcoyu~Ai,zm 
^ti^'iT-^^mxx^tpA'-oi-z 0 , s.'Fimm^zx 

[ 0 0 4 5 ] § ^A~-^ecr>m^m}X'\t. 

t^h. iy\y-Mz^mLxm^tt^LT—s'timx^ 40 

[ooAe] ^h\,zttz.w.i >nm.^m^X'\i. mm^j: 

mTltm«0«^ 1-*^ Lt- ^ Srai^Jitf i h I. 
tcOiO, ijjamf*iO#tttcJ:0-?-<^3*JSSr#JtL=5r^^ 
-^li!cB«S^B«^s(J'(t^fflJ^aiin/i€i^-r*^L 

[0047] zMziiiLxmscnvtmmixn. mm 

^Mt§-y:^V«T'#7 U-Atm^-r*^LT-^Ofl 50 



^13200 1-2 75 1 1 5 
1 0 

^mKmnb'^^. nmu'ztm-^^j:mi,z^j:ht 
xmmixm^^noztx'. ^m^co[^±imr>x 

[0048] Li}^Uj:t<hm8cr,m^msX'li. SifliJ 

x^mti 7 u-AmzM&Lfz'^^cr)mm^m^^x . 
ii< ai6a^tL/;;«^-rA^LT-^«ii-^^§«fiis-r 

M^t3;i-r(caa^aitL^c«T-r*^LT-:? 
^^ommmi. t-=5r;b*>, ll^fflT-mi^1-*^LT-:J' 

mii^-iimTh-^tz 0 , i>2.v^{i:^<^ai-ri.c: i:*>'T' 

ifihh. LtzifinX. ^<!K\.znx^iXtzm=f-ti)^Li'-9 

m.^^ixh'<^tnmi]^^mx'h'>x , -mk^^ixtc 

<Xio^<^\'KX'iik^^fihi.o^j:m.&cr)m=t-r-h>Lr~ 

^ m^iwh^ts t V ^ o tzm^mis.<r>mm\Lmi> z 
b-hmtLw ^ h\,zm8cr)m=.mx'^t. mmis.i: 

^iS^LTV^|,Ci:*-<i>. Vft-h-^Lr-'^mXth 
[0049] ^ZX-^WRffinmi. 1^tii$ix^:V« 

"km^th 1 1 i> ^m^ji^fSLxx'^ i t^mm^ 

it^'^hlt^<Vrf-t^^tT-i^<^WXi5XX/^iiii 

a ztti^x'^ hm'f-ti)'iT-mxmmhxv^iii 
mmmmthztizhh, 

[0050] 

[ mmmmi tzibcDm ] m^m 1 1 s^c^^b^t- 

{i. ( ^ ) IticMiJ L/cBfgrn -y ^? r t CI 7 Ix-A 
at, (n) Jj^^^-Li^lS^^Si^t-^^LT-^^&ieii 

LT-:?iS'ti¥Scciaii$nT v^^«^-r*^ LT-^j'to 

**^^>B«7n •y^'^ixWzfiH^lxnXt^im'?- 
-r*^ Lt- Srtl£-ri.ffiAfflfB^iaitt I. AMB 

mm , ( ^ ) BS7'n -y r i tcjf AffiifiiEiS¥ia 
tia^i^ix^cif AfflfgtCck -yxm^-^tii^^tt-tr 
Sr€^^*^LT-:?ieii*g*^'^>jStRtiJ:b-ri.«^ 
t*^ Lt- rMiKiHtl^m . ( * ) ^ Lt 
-^J'Stf^ttll^WcJ: ^XmiKlii:h^tlfzm=F-ti}^LT 

imMmmm^mz k -^xmrn^mmz^^ 
fifzm^T-9^z^x-fhm'?-tti^ LT-^j'fflA^st 

[005 1] 'ft^:hiomm. 1 tm<^¥^m.'i.i. mi-t 
t^Lr-9^xm.iz , n^tt' Lr-nmm^t^ 

i^-r*^Lf-:5'i:, Zixt^mr?-tti^Lr—?<r>^t^hl 
7 ^-AcoB^7n v ^ -eix-fixtc^tlC LTjf A'T'^^ 
Si^-r*-LT-^ S:t&£1-S#Affl Igfc ^leiiSii-S J; 
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[00 523 ll^iM 2 iEKc7)^03tii , ( ) J) b 
•ri.Jf Atf^lB'tif^gi: , (n) ^cot¥Affl$Sieii^g 

\>ziimfitz^x'm^zmr}\^x . mx^fthnPFti)^ 

•y ^ ^tiWzmX-^ixX V 1 S €^-t*^ Lt- ^ lEIi 

-ti.i:i^i-A^LT-^iait¥St . ( - ) m=?-tt- Lt 

[00 53] ■t^j:hhmim2tm(^mnx'\i. i^-r 
<mm^:^%tmx'^WLt . mmy^ -v y mx-^ 

KhmFl-^-h-\.T-'9^im-thi.b\<zUz. -fLT, 
mFt^ti^\^^-^m.^WrM . ffAtfffi^^So%^ 
T, JfA§ii-g>m^-t*^UT-^A^'l5]-<50ji«7'n .x^' 
c7)Jf iSm^Mtfctt-l. M^T-^ ^Sn»-r& ^ 1 1 J; o 

[00 54] ii^JS3feie£7)^HflT'{±. ii5Rii2ieic^o 
mz^'>x%'&^ftfmmmm.-k-'m^'^::t \zm 

tii:><7)X'hhztmmt Lx^^h. 
[00 55] t''j:hmsmmm<^^mx'ii. mm 
mmi:-^^rsz'tizmi}n%i. ztith^t^tub 
m^^ixrzmmt ^mthztizx omi^-t^^Lr- 
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X. -m^^ixts:<xViX'm.^^rihXot£m.(n 

^mi^tifX'%hXof<z-^j:i>. 

[0056] mmA imm^mt. mm. 1 tm<^ 
%T^-h-LT—?^xm.x\ m=f-tt-LT~mx^ 
mt . m^r- 9 m LxMPi-it^'^-^x-h^ (^m^Ft*^ 

-&)3!tBfilT-^^c^LT^^7■7y^^-f -fk^fif a ^N7 
10 ^^^mmthztiimtLx^.^?,. 
[0057] •t^j:hm^4imcomxu. mm 
1 amimmizx -^xmrn^^u -y 9 tfflMc7)^Kv^1i^ 

t*> Lr- ^tf A-r I. >: t Tli«c7)ifeMl: L^V ^-^BgB 
M P E Gr- J; a tEffi LT 

*i-e# I. iti^-r*>LT-^ff Aiig&^«t 1. ^ t 
[0058] mm5im(r>%mx'ii. msm2tfzi± 

'ftsrffor*-'^. ^fAffi^8^:s•^v^T, }fA§n^«^ 

^ i c7)T'J) S i t t LT V ^ I, . 
[0059] •t'5:49^?lt5RJS 5 IBKc^^BflTli. M P E 
GT-i5'c^<J:a=S:VN7vy^?-^^l:$fiTEffi§ix^c-^)i!t 

sfSr- ^i,znix. mm 2 1 tzimm 3 is®<?)% 

30 

[0060] 
[^BflCO^SfiiOJg.^] 
[006 1] 

[ mtm ] OTHssMco § *5%Bj^f¥iffltci)iBB-ri. , 
[ 0 0 6 2 ] H 1 {i, ^mco-mmmizm^m'f-t . 

-i.. *ll)!il«t;*>(t-i.li^-t*-LT-^ifAMi, IS 
amso&kxk (kJig^JSc) H*7'a.yi7 rttc^ 

fjufcB^T-^ 3 1 izDCT'i'n'oxmT&mmm^z^ 

40 }ttl.DCT^m3 2i:. DCT^j«^3 2tJ:0ia 

n=F-rt-LT-i^ A^i>m^^*^ 1 7-'- A§i 3 

[ 0 0 6 3 ] ^^c, *»gfi?iHcfcftl.B^-t*^tx-:? 
ffiA^ati. €^-r*»tr-^'*^lfA§n/c-^fi£MiiSr 
|gS§-ii-|.Jta6tc, «^-r*^Lr-^'ifAII3 4(cJ:-9 

xm'Fti)- Lr-^mx^tifzmmmmcom^i 
50 xMA^itwzmimm<n^m^^znlxlDc^ 
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1 3 

himcokx kmmfa y^co^imiBiT-^ 3 7 

}i-ri> IDCT^}«3 8hS:^ii.TV^|,. 
[0 0 64] §^>tc;«l;^-r*>tT-^'JfAga{i. 

mr-^s 9 i^s&.ti^^7-?yvf^it^4 0 mix 

[0065] § ^> /::*Sife^Jtfc(tl.m^-r*^ Lr 10 

<^mm c7)ti^t-A^LT-^4 ii~4 io*^tstt$n 

•CV^|,«i^t*^LT-^T-7■;^4 2 1 . «^-r*^Lr 
:? ^' 4 3 J; o T t*^ Lr- r-7';l/4 2 

T - ^ if 3 4 1 J; o T Bmx - t }f A S ixl. , 
[00 66] DCT^li^3 2ii, LTc7)D 
CTSr^TC:tt-J;-5-C, kxkBsRT'n-y^oB^T- 20 
^ 3 1 *-'^m^Sicj?K^c7)3-9--< yp^icoffifjfc LX^ 

[00 6 7] 4^^bS3 3ii. Z<^Xol,zni^tLfzDC 

[0068] mi^t-*>LT-^ffAls3 4{i, Mi^^bSs 
3 3tCj;oTft^-fli$n/::^iSiSSlfi!;^<^DCTf^ittC 30 
MIX. m^t-*^Uf-:5'&tfA-r.&, *ll]IIWc*3(t 
l.mi^t*»LT-^^¥At5 3 4{i, J!IBm302rkxk 

mmyo -y 9 \rM\ Ltz^mmmznmv-x . s 

€TF-r/^>LT-^cO 5 ^.^A-t^^m^-TA^Lr-^^ 
JISt-.|.JfAtI18*%^.*^tftfS£$nTV^|,. 

[ 0 0 6 9 ] ia2{i. ^£7)mi^-r*>tT-^#AS5Cf5 
%^fix\-^h^x'm.<r>m^^m.h\.fzio(nxhh, t 

^t)*>, C:c7)JfAffi^5 0t{i, JgB^3 0c7)l 7^'- 
AS•kXkB*7•'^.y:?ri:^C^SlJL;tAXB (A, B 40 

nmm) imrvy-^'^tL^'tL^z. m^Ft^^Lr-^ 

S-t-SS-f-A^SiiTV^I,. SB«3 0«:£ 

±Kioyo -y 5 1 *^^>*r1it , II 1 comi-tii^tT- 
Ik m3Wfl;^-t*»Lr-:S'4 la, ^2com^-r 
*»Lt-^4 l2, ■■•*W::tg^§nT(.^.i., 
[00 70] mTti)^tf-9^\^9^4 3li. a^^'fb 
H 3 3 T'4i^'ft§ ii/v:)! ?SS(«i|8«0iif^T- Xh h D 

cT^M^[^;o^^r , sBm3 otfctti.7'Dv^{aasr 
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fznxmxzvimtcz^-^hnFttt^LT- ^ sr . 

-mxm4\z'm-th. 
[007 1 ] -mz^ ^mmi. '5.\^\,zim-fhwSi 
T—9\,mwm\^-rz^. ^vv-K<r)\)Q.T\msz- 
mz^^(;^mFt^ti^LT—9 i^xth t . -e^oss^t, 

fri,, wx^tLfzm^-fij^Lr-ii'izx mm-^itt 

^ZX\ Z<7)j;:oiziyu-AmmW\Uzmm 

m.mz:t tc. K^^zmmtim^M'i'-rt-^LT-^ mx 

^^hzt x'mM<r>^iti:Km-^ . 

[ 0 0 7 2 ] ii3{i, m^-rA^LT-^j'f— yyu^aif 

^tix\^if^i<^mTti}^Lf-9(D-mimhLtzh 

<r>Xhh, lllcOS^-r*^LT-:5'4 liii, fflfHr- 
rJ' tcWt D C Ttc J; -^T^J^^ iXJti^&l^^llSOD C 

Tm-en-etLtcwtT, , "6" , "-" 

■ri.ifc^s^t, "0" \mio\m-\j-£\^zh 
t i^t. ztuzx D , m^zm^m^-^crtiE^^^mm 

^hZt^Z^-iX. #Bfgo>y^'£7)DCTf^iC-?-n'fn 
\.zn\.X-m.<r^%Fttt-^\^r-'9 &J¥A-ri.*i^t=it^ 
X. B«c7)^Mk^IIljStl.. 
[ 0 0 7 3 ] ^<7)J; a t«i^t*^tT-:J'*f Afff3 4 
{i. jl^1l3 0c7)MiJ^ix/::#Ba-/o-y^'ri:(c, # 

mmrxn -y ^ coagt^iiE lt ta^m^-t** L-f 

-^r-7';U4 2tcaii$ix5v>tcPJ§gf-r-?.B*7"p y 

Tmxzmx-fh ^^\.zLx\^h. 
[ 0 0 7 4 1 0 1 ^.zM-^xmmm}.'!^. ^m.=f\m3 
s\t. m.LfM\rj^i-tti^\^T—9^xm4\.z^ 
o xmFf-^t^ \^T-9-hmx^ivrz^mmmt<n^<z 
-rmxzn Lx¥f\m 3 3 x'fi->fd^^\\.um<m. 

[007 5] I DCT^^}^3 8(i, a!fii^jl:tl3 5tC 
J: -^TJM4^^'fbS^^^t5t»^'^LT-:?^^^:^ LT D C 
^113 2T'^T-5/^DCT^:^r^iE-rl. I DCT^ffoT. 
m^-Ti^Lx-^-^^'lf A§tLf^k X kBST'o .y ^«o-^ 

[0076] --n. )\y7y'^\m4 o{±. i:-&Lfz 

X 0 \.zmF^^i? Lr- mx^ 3 4 1 J: ^ TS^I"*^ L 

ihmznL. ^r-'9)^'9-v<^mmm:m\mzm 
tv^v-^y^mmz^m.. 3 9 ^^s^-t 
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[0077] zcDXo i>z^mmm^zii{irhm^i-ti' lt 

■y ^ r t iZj^mifzm^T- ^3lt,ZML. DC T^t^ 
IS 3 2 X'mms&-!^cr, D C TimiZ^m L. S ^> tl« 

^-fl:fl3 3t-fti^'fb-ti.. ^tx. Mzm^T-^^s 

1 cOHSm 3 0 lC*5{tl>{afllC^J!B IT J) (^A^ ta^m^ 
t*^ L T- ^' -f- 7VU4 2 tlT V ^ ^ «^ -f L 

^{i3£*^Ml:S3 5T'*^-ftl§3 3tc>rtJELTa*^it 

o ^^f*. I D C T^tiH 3 8 t'D C 3 2 

^JE U7t I D C T ^^T-^T^^Mfir- :J' 3 7 ^#1. . 
E»T-^3 9i:LT»i?L/LH^iS^t(i, 

■7y^-mt^4 ox'^^y-?y^^mz^m?> . 

[00 78] ^V^T. C<7)«^^-f*>LT-;?ffAgSt 

[ 0 0 7 9 ] ii4{i. ^mmmi,zm^m'f-ti}^i'f- 
mtiimw(7)mfS.(Dwmi^h ttz hc^x-hi. ^mm 20 
m^zmm'f-tii'if-y^iiiimu. ±.muzx^ 
i,zm=?-ti}' L r- ^ mx $ n/i-^figsmr- ^^^^y 

it^'^rmme it. ti^^t^e 1 ^zx-yxm-^it 

^62 mM.'fit^6 2^zx^xm&'Fi\:^n.fzmm 
Wi&i-i^<^^m^izM LTi D c T srfi^o x-^^mm e 3 

IDCT^mis6 5t^fii;?.TV^|>, 

[0080] m^m 6 1 (i , «^-r*> ir-^nxm 30 

S<7)y N 7 V y ^I^-f-ftls 4 0 fff n 7 V y?|^-fb(C 

[0081] att^^LUe 2{i. ^^^f *^Lt-^#a 

SfiiOa!!:^ fbl§ 3 5 1 [5]1i£7) i <7)T'S> 0 . fS-^-ftfl 6 

v^T, m'f-ti/j^tT-^wx^mcom^itmsxn'o 

Jf Agilc7)D C T^}a§| 3 2 {C J: o T^}i§ ix^c#lf & 
I.. 40 

[0082] I DCTst^mne 5{i, m^-r*^LT-:7 

JfA^acT) I D C T^^JSII 3 8 i: [sIRct) t c^T'fc 0 , i£ 
i^-fbtS 6 2 J; o xmAl'^t^tlfzmAl-itT- 9 iz 

ntx . mTi-i}^ Lr-^wxmmcDDCT^m s 2 

tr- :?*m§ix^^ k X k B^^n -y ;'c7)-^fRIif^r 

[0083] :^mtmizmim=F^t'iT-miii'^ 

mii. zcr)Xoi,zlxmTtt'lr-i?<r)nx^tL-rzm 
m3^m^s^-±^zt^n'^hbbhi,z. Z(r)WX^ 50 
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J: 3l=^-5TV>|., 

[0 084] «^1-*»LT-:$'^^aiMi, 

m.^tLrzmf'tij'iT-i^m^co&mizifSiiti^tim 

^ir—9T-f)Vk 7 t . H 1 tfc«i^-r*^LT- 
^'tfASB«0«^-t*^LT-^'r-7VP4 2 t|5]-rt§ 

sor- *^isii$nr \ ^^mi-t^^ if- ^ "f-rjv 6 

Sh. m^-t^^tT-r^T— 7;P6 8tclE'fi§ixTV^I. 

^^b9t. i^&,n=—^y—y)V67\<zmHZixx^^h 

^^^ixfz m=f-tti^ Lr-i'b m=Ft^' Lt-:^-^U^ 
^ 6 9 (c J; o T f*l^$ tlim^t^' It- ^ t (7)mffJ 

miPx^miiit?>^t^zx^xm'^tt)-Lr-i'm\ii 
tim^Ftij^iT-mmm o t . vftt^ir-i^ 
mmm oizx-yxnm^iifzmmmimtr-^mwi 
fsmmi]nn'tmTi-t-LT-i?i]m^7 it.nf- 

^(ommmm 2 b traj^ti.wsi57 sbm 

[0085] mi^t*>LT-^ttaif566(i, I12{CS^ 

ifzwxmbm-fH^m^Lxn^. zmxm 
2i,z9pi.fzX'?(,ziyu-Aikxkmmy^-y^'z:b 

izj^Wl t /vi A X Bfflo yn y iz-oux . Affl fS2r# 
MU, JfA§ni.m^-r*^LT-^'j5^'|5l-c7)ico|5|±^ 

jD»-ri.. ^M'f'tii'iT-i^imsiZTikifzXoiz- 
^nm-hzb^zx-^x. m^(^wm.m(^xici:\% 

mm.^-'r}mh:ibi:)iX'^h, ^ZX\ Si^^A^Lr 
T-iS^tlxmiiir-^r— 7';U 6 7 tctSS^t l> . 

[0086] z^Fi-ij^iT-mmm otii. m^^t 

t>Lf-:S'-^\^:?9 6 9i,zX'oX. Vf-tij-'Lr—^T 
- 771/ 6 8 A>*^ t a6tSlft § ilT V ^ I) f *^ Lt - 
^LX. m\iiT-i^T-y')\^6 7 

[0087] m'f-tt'LT-nm^7 1 (i, 
i^mi^(^tifz~mm^mz. m^Ftt-ir-mm 
7 o^zx-yxw-in^titzmmmm^miimti. 
[0088] m^m 3ii, hht^tmmt^Wi^^tL 

mimmbimt. mmi:mifzb^m'fi-*'LT-i^ 
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[00 89] zzx\ ^mtmimi. ±^uz-^^^ 

[00 90] [i5{i. mtimm'f-i 1-55639-^ 
'mizm^s^ri-rzmmWiCom'Ftt' l t- ^ mm 

t'Lr—^mXLfz^^X'h'^Xio. ^m\mfS.i 

\^i.^^uz>^. mmm^'^w ^<^mmmm^zx 
[ 0 0 9 1 ] nejd, *^sfe«;^jtcfc{ti>s^-r*^LT- 

^m^WM^m^mzmh LtzijC^X'hl . tztzl. 

04 i,zif^ uz^tmizmm^-fii^ bT-mmm 

tch-h. «^1-*^tT-:71^tiJII7 0t:ior^aj$iX 
tzmxi\i. 1 7b-A$MiJL/cB«7'0 7i?c7)a*>|5l 

-nH-tt-ir-^mx^ixfzmmi^u ",9(r>mt\m 
7 1 T— SB#rair t ^zm.m- ztiim^m 

X\ li^l-A^Ur-^c^l^tbORlS^flgl-l., tf^*^' 

[0092] OT, ^(Tilo ti:mm^wm\.ziinh 
m=f-fti-L^-'^mxiiki/m\^^m.c^mmz-^\^xm 

[0093][a7{i. MPE GSJ^coW-^-fti^rj^itc J: !> 
(a) (i, v-^y;?.Jic75li«T-:5'i^fllfiic^^-r. Isl 

0 ( b ) {i, ■ Ti--/ ■ h°^'^-v (Group Of Pic 

ture: OT, GOPmt. ) /fiOBtSr'-^S'WltBJcS: 

^•r. [Sill (c) (i. t^f-^a^oHfif-^colfBS;^ 
^^■t. Ria (d) (i, ^^.y'f X®Oii«T-:^<^1iES' 
Tjkt. ism ( e ) {i. ■7^n7"0-y^'l0iifllr-^'0 

[ 0 0 9 4 ] [3111 ( a ) tZ^p-Ti^-^yxm, i^—ir 
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yx- ■ a—V (Sequence Header Code : SH 

C) Xii^ti,GOPcr)m-^i}^^^j:li^-^yX9 0^^ 

rJ't^l.. #G0P«$fe3It(iSHCA<|$A$il. «?IJ;t 

X^h'-y h 1/- htffB*%^ ill. , 
[009 51 Pin (b) tC^'tGOPS<7)GOP9 1 

li. y-'>-yxJs<r>GOPX'h^x . mmmiiXif^ 

Ilffll6*>4>=5rl. 1 7U-A|>|,u{i 1 7 ^' -;Uh't'^.l) 

10 - h • 3 - H (Picture StartCode : P S C ) Izt^t 
0. It^-^-^ (Intra-coded picture) , Ph°:?f--\' 
(Predictive-coded picture) , Bb°^'f--v (Bidirect 
ionally predictive-codedpicture) C03M^C0jB^X' 
i^^it^tll. ttz. f^'^^{47"n-y:?t;|i^$n, 
7'n -y ^'^iat'D C T ^^fV\ Ml^A^-fLf^Sct-ai^ 

[0096]ll8{i, MPE G^2if1f-^-fb§iX-l. 

i-^im^mzmhifzi>(^x'h^. imuzXo^z^s- 

7l/-Ari:tCl t"?-?-^, Pe^^f-x-, Bt;?-?-^c7) 

immmmttx^^^^t^tih. ^^£h-h. 

fij 9 5\,zXh mmi^zm(m^(r>?>-tch-f. mJi^fM 

9 e^zx'omsmztmmiMhmmmis^t t-c^^^-ft 

$ixl.. GOPcoftloofi?^^?: I t^f-^ri; - 
moilBfilx- I f ^ ^ I- if A-r ^ >! t T' , 
30 7 y r A T -k X L T'c V «moffi*/-K-f yhtti-^ 

[0097] mi^zm-^ximwth. nmu)\<z 

vT^tf^f-A-JiJi. GOP;i<5D#h°^'f-^9 2T'$)0; 
^n-fnx^^X ■ X^J'-b ■ n-F (Slice Start Co 
de:OT, SSCtB|-r. ) X'^ti>mk<nXy^ Xi)^ 

^m^^tix\^h, ^xyAxii. m^nmfWicomtL 

i:^l>1iiS:C0"7:7O7"a7^ (Macro Block : VXT . M 
BtBSt. ) ti-^htah. tfZ. #7lx-Atf07-f-;UK 
[5111 (d) t^K-rcJ:eCSSCtC^<X7^X 
40 JiiyT(:S).S-7^D7"n-y:^ (Macro Block : OT, M 
BtB&l". ) 9 3l^CJ)^. 

[0098] I5]|a (e ) iZ^tMBmiii. Xy^XM'k 
ffi)j!i-tl>MB|^t'aStS$8YSr^-t7'n.y:7*i4 0, 
^fflfgCb, C r$r^-r7'n-y:7/l;^>'2ocoH-6o«07" 
D'y^'ltCiO^ij^ill.. #7'o-y^94{i. |5|ll 

( f ) CS^-t J: ^ tcs X 8B^7'n >y ri: (C:5i-SiJ§ 

zrv'v'?x'i.i. 2<!K7tDCTmmzii^Wim.m<^^ 

CTmibLX^m^tih. MM^. '\%c=irifzY)CT 
50 mii2'd:Tt}iti:htzih. ^fii{mmi.^^-b-(=mz 
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[00 99] [19{4. DCTI,ZX-:>X^m^tltzDCT 
im(^M^<r)m^t:mhUzi,<7)X'hi> > t^j:b-h. 8 

¥:^(^c7)^rBii^-»^ f H t mmii\^(ommm^ f v-e 
M'tnz'o\,^xDCT^mti^nihtii. a+o -i" c?) 

(ufiA^ (^^[Sitc o < ta fTKT:'? [fii^o D c T^wmmti^ 

lfzi}^r>X. m^t^±m<^ "1" 
B^^^b^SSri&a') "2" , "3" . "6 4" c7)Ji;f 

tci/i/fj^-^S^fifaCfct', 64fflc7)DCTfm& 1 
«^7E^^ JiJtC^m^ S ^ t *^t- # I. . 
[0 10 0]<Xt:. i<7)J:d^MPEGM^PT'^$-t^t$ 

^ffAIIS«4. DCT^jill3 2(cJ;OJSB«3 0*>^> 
8X8 ii«7'D -y ^7 r i: [z'jtm LfcliS7"n 7 r-^ 
t-J)l.ii^T-^3 HC^LTDCT^J^SrffoT. Ml 
«i!(^«<^D C TfMiCtC^J^I-l. . D C T^m§| 3 2 1 

i.'>x'm^M-z^^mm<n'c>ci:\%mt. 

113 3 (CJ: 0 . FJr^^4WMT'«l^<t$ni.. 
[ 0 1 0 1 ] Lf^ J; 0 \.z^ 'Vf'f-b- Lr-^if 
3 4 (4 , JIMffi 3 0 8 X 8 BS:/o y ^ r i: (c^^fil L 
fc^^flSJi-fiiW^mLT, J)A>«^ttoJfAt-^ 
^ -r*^ t X- ^ ^t^Jg-r S if Affi-f8«-'a5g$ixT V ^ 

I., fl:i^i-A^UT-^}fAii3 4{4, a^-fb^n^cBf^ 
2 icTF^jf Atsigtcieii$tL/i«i^-r*^ t T-^ ^€-1^ 

■r*^Lr-:?r- 7>4 2*»^)K'9ai-t. -eUT, ClcO 
fi^^k^iiTtB^T'a-y^'T-^fc. €^-r*^LT-:J' 
f— 7";P4 2 A^i^K 0 tt! LTtm^^*^ Lr-;? Srff A-t 
I.. 

[ 0 1 0 2 ] HI 0(i, *IISIf?iJtc:i3Jt.?.l;^-r*^LT 
-^ffiA§lcD»«ilS&mi^6<)tca;b h<7)Xh 

::«oj:atmi^-r*^tT-^'jfAii3 4«4, 
i-^z'tizmf'tij^tf-^Mvmxi-h. ttch-h. 

MFi-\m3 3X'A'i-\\L^tlfz I h-^^^coiia^^l^co 
DCTf^iijt, ■li^-r*>LT-:5'WS:tfA-fl>itt:J: 
I f:7f->rcODCT|^|!(m I +Wi:^:l.. 

i5i«tc . s^-ft^ 3 3 Ti^-fb^ fi^'i B i-^-comm 
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t^l., ^'itl, ft^^l:^3 3-C'*i^-fb$il/cPb-^'^ 

t¥A-r.?>^fc{3j:-5-C. Ph°^'f-vcODCTiM{i:P:<)> 
^>P+Wfc:5:l.. *^)5Sfi?(t-(4. #f ^f-+<OB*yo 

[0103] ClOi a C«-?tA^L.T-:i'*^'ffA§il?'>: 

10 t J: 0 , ^mm^^<r)Dc mmzM Lxm^im s 

3TlT-5/c*^'fl:t{±®c03£4l^^l:^ff3. ^IX. I 
DCT^}^fg3 8lcJ; 0, DCT^^t|3 2flTo/iD 

A^iXT'c 8 X 8B*7'D y ^co-^iSBfgT-^' 3 7^ 
::o-^^Bi^T-5'3 7{i, ^B!tB^3 6c7) 
^^^iitC^^ffil-S^g^m^^t^tLT, DCT^}^3 
2tcJ:oTIR0ai$ix/.:Mi3 0l:fc{tl.B«T-^' 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic watermark data insertion 
equipment and electronic watermark data detection equipment which embed identifiable 
additional information at digital data, such as an image, at a detail with respect to 
electronic watermark data insertion equipment and electronic watermark data detection 
equipment. 
[0002] 

[Description of the Prior Art] Various information, such as the Internet, an image as 
multimedia information, such as a digital videodisc (Digital Video Disk:DVD) and digital 
broadcasting, and voice, can acquire now as digital data with the advance of an 
information processing technique in recent years or conununication technology. It can 
reproduce, or digital data can be edited, without degrading data, and the action which 
reproduces illegally the image data digitized especially poses a problem. 
[0003] There is digital data encoding technology as one of the techniques which prevents 
such an illegal duplicate. According to this digital data encoding technology, the 
enciphered digital image data becomes refreshable only in a regeneration system 
equipped with a just decryption key. However, once a code is decoded, there is a fault 
that the illegal duplicate performed after it cannot be prevented. 

[0004] On the other hand, there is a technique using the electronic watermark data which 
do not have such a fault as other techniques for preventing the illegal duplicate of digital 
data. This technique aims at preventing unjust use of digital image data, and a duplicate 
by embedding the special information as electronic watermark data at the digital image 
data itself. 

[0005] As electronic watermark data inserted in the image data which is such digital data, 
there are two kinds, visible electronic watermark data and invisibility electronic 
watermark data. 

[0006] Visible electronic watermark data are data of the special alphabetic character and 
special notation which are inserted to an image, and others, and those who looked at the 
image with which electronic watermark data were compounded can sense them visually. 
Therefore, while causing degradation of image quality about the compounded image, it is 
effective in appealing against prevention of the unjust appropriation of an illegal 
duplicate etc. visually to the user of a synthetic image. 



[0007] About the technique which embeds such visible electronic watermark data at 
digital data, it is indicated by JP,8-241403,A "digital water marking without color change 
of an image", for example. In order that the electronic watermark data insertion 
equipment which applied the technique currently indicated by this JP,8-241403,A may 
prevent that the chromaticity of a subject-copy image changes in the part where an 
electronic watermark image appears, it inspects for every pixel, and changes only the 
brightness of the pixel corresponding to the opaque part of electronic watermark data, and 
it makes not change a color component by one side, in case it compounds visible 
electronic watermark data to a subject-copy image. The scaling value for changing the 
brightness component of a pixel is determined by the value of the pixel of for example, a 
color component, a random number, and electronic watermark data. 
[0008] Although it is common at the point which invisibility electronic watermark data 
are special data, such as an author's identification information, and is inserted in a 
subject-copy image to such visible electronic watermark data as compared with visible 
electronic watermark data, it differs at the point inserted so that image quality of a 
subject-copy image may not be degraded. That is, the invisibility electronic watermark 
data inserted in the subject-copy image cannot sense the inserted electronic watermark 
data visually about the compounded image. 

[0009] When this embeds the special information which enables discernment of an author 
as electronic watermark data, also after illegal reproduction is performed, it becomes 
possible to specify the author of a subject-copy image by detecting the inserted electronic 
watermark data. Moreover, by embedding the duplicate improper information which 
shows the disapproval of a duplicate, or the duplicate prohibition information which 
shows prohibition of a duplicate in a subject-copy image, duplicate improper information 
is detected within a regenerative apparatus, and it notifies that it is the image data by 
which the duplicate is not permitted to a user, or becomes that it is possible in operating a 
duplicate prevention device and restricting the duplicate to a videotape recorder (Video 
Tape Recorder:VTR) etc. 

[0010] Many things are proposed about the technique which embeds such invisibility 
electronic watermark data at the digital data which is a digital image. There are some 
which the effect of the image quality for example, on a subject-copy image embeds as 1st 
conventional technique at the least significant bit (it abbreviates to LSB below Least 
SignificantBit:.) of little pixel data. However, from the synthetic image in which 
electronic watermark data were inserted by the 1 st conventional technique, there was a 
fault that it was easy to remove only electronic watermark data, without degrading the 
image quality of the original image data. For example, the information which hits LSB of 
pixel data can be made to lose by using a low pass filter. 

[001 1] Moreover, the picture compression processing generally performed by JPEG 
(Joint Photographic Experts Group) which is an international-standards coding method 
for carrying out compression coding of color static-image data or the color dynamic- 
image data, MPEG (Moving Picture Experts Group), etc. is aiming at reduction of the 
amount of data as image data by dropping the amount of information of a part with little 
effect which it has on such image quality. Therefore, performing picture compression 
processing to the image data by which electronic watermark data were embedded at LSB 
means that the electronic watermark data embedded into this part are lost, and it has the 
fault that re-detection of electronic watermark data may become difficult. 



[0012] On the other hand, the technique which is a playback side and easy-ized that 
detection is indicated by detecting the field which does not degrade an image, even if it 
replaces in a surrounding field as 2nd conventional technique using correlation of the 
image of a frame with which subject-copy image data follow JP,6-315131,A "information 
embedding equipment and a regenerative apparatus" at the time of playback, and 
inserting invisibility electronic watermark data in this field. 
[0013] Drawing 1 1 expresses the outline of the configuration of the image data 
processing system which consists of the electronic watermark data insertion and detection 
equipment which applied such 2nd conventional technique. This image data processing 
system has electronic watermark data detection equipment 12 which reproduces the 
synthetic image containing the invisibility electronic watermark data inserted by the 
predetermined electronic watermark data insertion equipment 1 1 which inserts 
invisibility electronic watermark data and this predetermined electronic watermark data 
insertion equipment 1 1 in image data 10. The synthetic image data in which electronic 
watermark data were inserted by electronic watermark data insertion equipment 1 1 is 
recorded on archive media, such as a magnetic tape. Although electronic watermark data 
detection equipment 12 reproduces the image data recorded oh this archive medium, the 
electronic watermark data inserted in image data are detected in that case. 
[0014] The image data 10 inputted into electronic watermark data insertion equipment 1 1 
is buffered with a buffer 13. Detection equipment 14 detects correlation of the frame 
which continues from the image data buffered by the buffer 13, and supplies the detecting 
signal to a control unit 15. Detection equipment 14 detects the 2nd frame of the same still 
picture with which a frame continues. A control device 15 determines the level- 
conversion object domain in the detected frame, and it outputs the conversion 
information 1 7 which shows to which field of which frame the level conversion was 
performed while it performs a level conversion with an inverter 1 6 and embeds electronic 
watermark data to the image data buffered by the buffer 13. The image data where the 
level conversion was performed and electronic watermark data were embedded by the 
inverter 16 is recorded on a magnetic tape etc. by the record processor 18. 
[0015] Electronic watermark data detection equipment 12 detects a signal lack part at the 
time of the decode while reproducing image data from the magnetic tape on which the 
synthetic image data in which electronic watermark data were inserted was recorded by 
regeneration equipment 19. Moreover, the control unit 20 of electronic watermark data 
detection equipment 12 If it acquires by the root of normal different from the acquisition 
root of a magnetic tape by making into the conversion information 21 conversion 
information 17 outputted from the control unit 15 of electronic watermark data insertion 
equipment 1 1 The playback image data 23 is obtained by controlling a compensator 22 so 
that inter-frame amendment of the field where the electronic watermark data shown using 
the conversion information 21 were embedded, and the field detected as a signal lack part 
is carried out. Thus, by inserting electronic watermark data, as compared with the case 
where electronic watermark data are inserted in LSB, it is a playback side and detecfion 
of electronic watermark data is made easy. 

[0016] However, with the 2nd conventional technique, since electronic watermark data 
are not embedded on all frames, an illegal duplicate cannot be prevented about the frame 
where electronic watermark data are not embedded. Moreover, when correlation becomes 
low by inter-frame [ which the intense animation of a motion follows ] since it is 



premised on that there is no change in the frame which a continuous frame is a still 
picture and follows for example, the field embedding electronic watermark data cannot 
be pinpointed, but there is a fault that electronic watermark data may be unable to be 
embedded. 

[0017] In addition, as 3rd conventional technique which is a technique about the 
embedding of invisibility electronic watermark data, to JP,5-30466,A "a video-signal 
recording apparatus and a signal record medium", frequency conversion of the video 
signal is carried out by the electronic watermark data insertion equipment side, and the 
technique which embedded the identification information as electronic watermark data 
which has signalling frequency lower than the frequency band of the video signal after 
frequency conversion is indicated. With electronic watermark data detection equipment, 
the original video signal is taken out using a broader-based passage filter, and the 
identification information currently embedded using the low pass filter is taken out. 
[0018] Although the electronic watermark data inserted even if picture compression 
processing was performed are not lost and electronic watermark data can be inserted 
about the frame of arbitration with this 3rd conventional technique, in order to embed 
electronic watermark data into a part lower than the frequency domain after the frequency 
conversion of image data, there is a fault [ remove / using a broader-based passage filter / 
electronic watermark data ] of being possible, easily. 

[0019] Moreover, frequency conversion of the image data is carried out, for example, and 
the 4th conventional technique which embeds electronic watermark data to the large field 
of the fi-equency component of the image data after frequency conversion is proposed 
(refer to Nikkei electronics 1996.4.22 (no. 660) 13 pages). When the electronic watermark 
data insertion equipment which applied this 4th conventional technique embeds 
electronic watermark data to the frequency component of subject-copy image data, in 
image processings, such as picture compression processing and filtering, the electronic 
watermark data inserted in the part which does not affect image quality are not lost. 
Furthermore, by adopting the random number which follows normal distribution as 
electronic watermark data, when embedding two or more electronic watermark data, 
interference of electronic watermark data can be prevented. For this reason, the 
malfeasance of destroying only electronic watermark data is performed difficult, without 
having big effect on the whole image data. 

[0020] That is, this electronic watermark data insertion equipment changes a subject-copy 
image into a frequency component by the discrete cosine transform (it abbreviates to 
DCT below Discrete Cosine Transform:.) as one of the orthogonal transformation, 
embeds the electronic watermark data computed as a random number according to 
normal distribution, performs reverse DCT (it abbreviates to IDCT below Inverse DCT:.) 
for this, and obtains a synthetic image, n data in which a value more specifically high in 
the frequency domain which changed subject-copy image data by DCT is shown are 
chosen, and it is referred to as f (1), f (2), f (n), respectively. Furthermore, electronic 
watermark data w (1), w (2), w (n) are chosen from the normal distribution which is 
the an average of 0 distribution 1, and it calculates the following (1) type each about i 
(however, i= 1, 2, n). 
[0021] 

F(i) =f(i)+ alpha|f (i) |xw (i) - (1) 

[0022] Here, alpha is a scaling factor, f (i) is transposed to F (i) as a frequency 



component finally obtained each about i, this is made into the frequency component of 
the synthetic image with which electronic watermark data were embedded, and a 
synthetic image is obtained by IDCT. 

[0023] Thus, it is made like next, using subject-copy image data and electronic 
watermark data candidate w (i) as known data, and the electronic watermark data 
detection equipment which detects the embedded electronic watermark data detects it. 
That is, the synthetic image data in which electronic watermark data were inserted is 
changed into a frequency component by DCT, and the value of the element 
corresponding to f (1) embedding electronic watermark data, f (2), f (n) is set to F (1), 
F (2), F (n) in a frequency domain. Next, electronic watermark data W (i) is extracted 
from f (i) and F (i) according to the following (2) types. 
[0024] 

W(i)=(F(i)-f(i))/f(i) "(2) 

[0025] Next, the statistical similarity C of electronic watermark data candidate w (i) 
which is known data, and electronic watermark data W (i) extracted according to (2) 
types is computed according to the following (3) - (5) type using the inner product of a 
vector. 
[0026] 

W= (W(1),W(2), " W(n)) - (3) 
w=(w(l),w(2), " w(n)) - (4) 
C=Wxw/(WDxwD) - (5) 

[0027] WD is made into the absolute value of Vector W, and wD is made into the 
absolute value of Vector w here. Consequently, when the statistical similarity C 
computed by (5) formulas is beyond a certain specific value, the electronic watermark 
data candidate who mentioned above judges with being embedded at synthetic image 
data. 

[0028] The author who owns the subject-copy image data in this 4th conventional 
technique can judge that illegality effectively by detecting electronic watermark data, as 
mentioned above to the digital image data considered to be an illegal duplicate, if the 
synthetic image data which embedded electronic watermark data to subject-copy image 
data is created. 

[0029] On the other hand in the 4th conventional technique, from subject-copy image 
data and electronic watermark data candidate w (i) being required for detection of 
electronic watermark data Although it is effective when the author who owns the subject- 
copy image performs detection processing of electronic watermark data to the image data 
considered to be an illegal duplicate and judges illegality, a general user cannot perform 
detection processing of electronic watermark data which were mentioned above in order 
that there might be no subject-copy image data. 

[0030] With the 5th conventional technique, the 4th conventional technique is improved, 
and even if it is a general user, it is related with the electronic watermark data insertion 
and detection equipment in the MPEG system which can detect the already embedded 
electronic watermark data. 

[0031] The electronic watermark data insertion and detection equipment in the MPEG 
system in this 5th conventional technique divide a subject-copy image into a 8x8-pixel 
block, and perform embedding of electronic watermark data, and detection by making 
this block into a batch. Electronic watermark data insertion equipment is set to f (1), f (2), 



f (n) from the low thing of the frequency component of AC component at order, and 
chooses w (n) from electronic watermark data w (1), w (2), the normal distribution that 
is the an average of 0 distribution 1 in the frequency domain after the DCT processing in 
MPEG coding processing. Next, it calculates the following (6) types each about i. 
[0032] 

F(i) =f (i) +alphaxavg(f (i)) xw (i) (6) 

[0033] Here, avg (f (i)) is the partial average which took the average of the absolute value 
of f (i+1) near [ three ] the f (i) (for example, f (i-1) and f (i)). Then, it performs each 
consecuti veness processing of MPEG coding processing to the synthetic image data in 
the frequency domain which transposed f (i) to F (i) as a frequency component obtained 
about i. 

[0034] Thus, the electronic watermark data detection equipment which detects the 
embedded electronic watermark data detects electronic watermark data candidate w (i) as 
follows as known data. Subject-copy image data are not needed in the case of detection. 
That is, in the frequency domain of the block after reverse quantization of MPEG 
elongation processing, it is referred to as F (1), F (2), --, F (n) from the low thing of a 
frequency component at order. Electronic watermark data W (i) is computed according to 
the following (7) types by considering the average value of the absolute value near [ three 
] the F (i) as the partial average avg (F (i)). 
[0035] 

W(i)=F (i)/avg (F (i)) - (7) 

[0036] The total WF (i) of W (i) for ftirther 1 image is calculated to every i, respectively. 
Next, the statistical similarity C of w (i) and WF (i) is computed according to the 
following (8) - (10) type using the inner product of a vector. 
[0037] 

WF= (WF (1), WF (2), WF (n)) (8) 
w = (w(l),w(2), " w(n)) (9) 
C =WFxw /(WFDxwD) - (10) 

[0038] WFD is made into the absolute value of Vector WF, and wD is made into the 
absolute value of Vector w here. In being beyond a specific value with the statistical 
similarity C, it judges with electronic watermark data being embedded. 
[0039] The electronic watermark data inserted by the 4th or 5th conventional technique 
Although not removed by easy filtering like the electronic watermark data inserted by the 
3rd conventional technique Since it will be changed into the value of specification [ the 
value of the frequency component of the value of the fixed range ] which quantized by 
quantization processing when electronic watermark data are inserted after the DCT 
processing in MPEG coding processing, the electronic watermark data which must have 
been inserted may be lost. Therefore, gross errors arise to the partial average value at the 
time of insertion and detection, and there is a fauh of reducing the detection precision of 
electronic watermark data as a result. 

[0040] On the other hand, as 6th conventional technique, electronic watermark data are 
embedded after quantization of MPEG coding processing, and the technique which was 
made to detect electronic watermark data before reverse quanfization of MPEG 
elongation processing is indicated by JP,10-191330,A "the discernment data insertion 
method to digital data, and a detection method." Since disappearance of the electronic 
watermark data based on quantization is avoidable by this, the fall of the electronic 



watermark data detection precision accompanying the error of the partial average at the 
time of insertion and detection can be prevented. 

[0041] As 7th conventional technique which inserts electronic watermark data [ 
invisibility further in addition to this ] for example, in JP,1 1-55639,A "the storage which 
stored the control program in the encoding system of digital data, and the electronic 
watermark data insertion approach list" The odd number field and the even number field 
like NTSC, or Y component (brightness component), The technique which inserted the 
electronic watermark data which corresponded for every field to the digital image data 
which consists of a series of field data, such as U component (1st color difference 
component) and V component (2nd color difference component), respectively is 
indicated. Two or more electronic watermark data can be inserted in one subject-copy 
image data with a thereby very simple configuration. 

[0042] By the way, generally, if a dynamic image pays its attention to the vision property 
of human being that the resolution which can be perceived rather than a static image is 
high, in order to make it not degrade the image quality of the synthetic image with which 
electronic watermark data were embedded as much as possible, it needs to weaken the 
electronic watermark data embedded, the 2- mentioned above — with the 7th 
conventional technique, the signal embedded as invisibility electronic watermark data is 
sharply decreased by filtering and picture compression processing which were mentioned 
above. If the reinforcement of the signal embedded on the other hand is large, the image 
quality of a synthetic image will be degraded. In order to be dependent on the approach 
of picture compression processing etc., it is necessary to take into consideration the 
reinforcement of the signal originally embedded as electronic watermark data about the 
reinforcement, however, the 2- when not taking into consideration reinforcement of the 
signal of the electronic watermark data embedded like the 7th conventional technique, 
detection of the electronic watermark data which are a playback side and were embedded 
at synthetic image data may not be able to be performed, and there is a problem of 
reducing the detection precision remarkably. 

[0043] As 8th convenfional technique, so, to JP,1 1-341452,A "a dynamic-image 
electronic watermark system" By embedding the signal of electronic watermark data 
weakly on each frame in the range which does not degrade image quality, being a 
playback side, accumulating this until it becomes sufficient strength, and judging The 
technique which attained the detection precision by the side of the same playback as the 
case where the signal of electronic watermark data is strongly embedded in a subject- 
copy image is indicated. 
[0044] 

[Problem(s) to be Solved by the Invention] As mentioned above, when invisibility 
electronic watermark data were inserted in a subject-copy image, it could not be removed 
by easy filtering, electronic watermark data could not be inserted in the frame of 
arbitration, and there were problems — electronic watermark data are lost by quantization 
processing. 

[0045] furthermore, the 4- with the 6th conventional technique, since neither indication 
nor suggestion is carried out at all about the technique which embeds two or more 
electronic watermark data about one synthetic image, when electronic watermark data are 
inserted in common with one frame, there is a problem that degradafion of the image 
quality of a synthetic image arises on the contrary. 



[0046] With the 7th conventional technique, when not taking the reinforcement into 
consideration with a property peculiar to the dynamic image of what can embed two or 
more electronic watermark data with a simple configuration, the problem of reducing 
degradation of the image quality of a synthetic image and the embedded detection 
precision of electronic watermark data occurs further again. 

[0047] On the other hand, with the 8th conventional technique, the signal of electronic 
watermark data is weakly embedded on each frame in the range which does not degrade 
image quality, it is a playback side and improvement in detection precision is aimed at by 
accumulating this until it becomes sufficient strength, and judging. 
[0048] However, with the 8th conventional technique, in order to carry out the are 
recording judging of the signal of the electronic watermark data embedded weakly using 
the adjustable threshold corresponding to the frame number which is a playback side and 
is accumulated, there is a problem that the time amount which cannot detect the signal of 
the electronic watermark data embedded without exceeding a threshold cannot be 
guaranteed. That is, consequent very long detection time may be required for being a 
playback side and the signal of electronic watermark data not being detected, or it may 
mean that it is undetectable at all, and it may become difficult to analyze in what that 
electronic watermark data are not detected originates. Therefore, even if the time amount 
by which the electronic watermark data inserted in the degree should be detected is clear 
and is not once detected, it is desirable to attain rationalization of detection precision of 
embedding the signal of the electronic watermark data of reinforcement which is detected 
by the degree. Since the reinforcement of the signal of the electronic watermark data 
embedded in consideration of detection precision with the 8th conventional technique is 
set up, when inserting electronic watermark data, it is still more desirable that the highest 
definition possible image quality can be acquired for this with a simple configuration. 
[0049] Then, the purpose of this invention is to offer the electronic watermark data 
insertion equipment and detection equipment which can perform, insertion and detection 
of electronic watermark data, without degrading image quality as much as possible with a 
simple configuration while guaranteeing the time amount which is not detected. 
[0050] 

[Means for Solving the Problem] A frequency-domain conversion means to change the 
image data of one frame into a frequency domain in invention according to claim 1 for 
every pixel block which carried out the rate for two or more (b) minutes, (b) An 
electronic watermark data storage means to memorize two or more electronic watermark 
data beforehand. An insertion information storage means to memorize the insertion 
information which specifies the electronic watermark data which should be inserted 
corresponding to each pixel block out of the electronic watermark data memorized by this 
electronic watermark data storage means, (Ha) The electronic watermark data selection 
output means which carries out the selecfion output of the electronic watermark data 
specified using the insertion information memorized by the insertion information storage 
means for every (d) pixel block from an electronic watermark data storage means, (e) 
Electronic watermark data insertion equipment is made to possess an electronic 
watermark data insertion means to insert the electronic watermark data by which the 
selection output was carried out with this electronic watermark data selecfion output 
means in the image data into which it was changed by the frequency-domain conversion 
means in the frequency domain. 



[0051] That is, an electronic watermark data storage means and an insertion information 
storage means are formed in electronic watermark data insertion equipment, and it was 
made to make the insertion information which specifies beforehand two or more 
electronic watermark data and the electronic watermark data which should be inserted out 
of these electronic watermark data corresponding to each pixel block of one frame, 
respectively memorize in invention according to claim 1 . And the selection output of the 
electronic watermark data specified using insertion information for every pixel block is 
carried out, and it was made to make the image data of one frame insert in the image data 
changed into the frequency domain with an electronic watermark data selection output 
means for every pixel block divided with the frequency-domain conversion means. [ two 
or more ] 

[0052] invention according to claim 2 — (b) — with an insertion information storage 
means to memorize the insertion information which specifies the class of electronic 
watermark data which divided two or more one frames beforehand, and which are 
inserted for every pixel block (b) An electronic watermark data extraction means to 
extract the extract data corresponding to the addition result of the image data in the 
frequency domain of the pixel block with the same electronic watermark data inserted 
based on the insertion information memorized by this insertion information storage 
means, An electronic watermark data storage means to memorize the electronic 
watermark data beforehand inserted in each pixel block, (Ha) An electronic watermark 
data detection means to compute the statistical similarity between each electronic 
watermark data memorized by the extract data extracted by the (d) electronic watermark 
data extraction means, and this electronic watermark data storage means, (e) Electronic 
watermark data detection equipment is made to possess a judgment means to judge 
whether electronic watermark data were detected based on the statistical similarity 
computed by this electronic watermark data detection means. 

[0053] That is, in invention according to claim 2, an insertion information storage means 
and an electronic watermark data storage means are formed in electronic watermark data 
detection equipment, and the electronic watermark data inserted in each pixel block were 
remembered to be the insertion information which specifies the class of electronic 
watermark data which divided two or more one frames beforehand, and which are 
inserted for every pixel block. And the extract data corresponding to the addition resuh 
are extracted by adding the image data in the frequency domain of the pixel block with 
the same electronic watermark data inserted by the electronic watermark data extraction 
means based on insertion information. The statistical similarity between each electronic 
watermark data memorized by this and the electronic watermark data storage means is 
computed with an electronic watermark data detection means, and it judged whether 
electronic watermark data were detected based on this statistical similarity. 
[0054] In invention according to claim 3, with electronic watermark data detection 
equipment according to claim 2 It has the electronic watermark data addition means 
which carries out accumulation of the statistical similarity computed by the electronic 
watermark data detection means for every fixed time amount. It is characterized by a 
judgment means being what judges whether electronic watermark data were detected by 
comparing the threshold beforehand decided to be an accumulation value for every fixed 
time amount by this electronic watermark data addition means. 

[0055] That is, in invention according to claim 3, accumulation of the statistical similarity 



is carried out for every fixed time amount, and it judged whether electronic watermark 
data were detected by comparing the threshold beforehand decided to be this. Time 
amount by which electronic watermark data should be detected is clarified by this, even if 
not once detected, the signal of the electronic watermark data of reinforcement which is 
detected next time can be embedded, and rationalization of detection precision can be 
attained now. 

[0056] In invention according to claim 4, the electronic watermark data insertion means 
is characterized by having a Huffman coding means to perform Huffman coding to the 
synthetic image data in which electronic watermark data were inserted in after quantizing 
to image data, and this electronic watermark data was inserted with electronic watermark 
data insertion equipment according to claim 1 . 

[0057] Namely, in invention according to claim 4, the electronic watermark data insertion 
equipment which can compress into each pixel block the synthetic image data in which 
image quality does not deteriorate like MPEG data, and can save it by inserting mutually 
related low electronic watermark data by invention according to claim 1 at it can be 
offered now. 

[0058] In invention according to claim 5, the electronic watermark data inserted based on 
insertion information with electronic watermark data detection equipment according to 
claim 2 or 3 after an electronic watermark data extraction means decrypts for every pixel 
block of the synthetic image data of one frame by which Huffman coding was carried out 
beforehand are characterized by being what extracts the extract data corresponding to the 
addition result of the image data in the frequency domain of the same pixel block. 
[0059] That is, in invention according to claim 5, the electronic watermark data detection 
equipment which maintained the detection precision of the electronic watermark data of 
the feeble reinforcement by invention according to claim 2 or 3 can be offered to 
synthetic image data like MPEG data which Huffman coding was carried out and was 
compressed. 
[0060] 

[Embodiment of the Invention] 
[0061] 

[Example] This invention is explained to a detail per example below. 
[0062] Drawing 1 expresses the outline of the configuration of the electronic watermark 
data insertion equipment in one example of this invention. The electronic watermark data 
insertion equipment in this example is equipped with the DCT converter 32 which 
performs DCT to the image data 3 1 which divided the subject-copy image 30 for every 
kxk (k is the natural number) pixel block, and is changed into a frequency domain, the 
quantizer 33 which quantizes the DCT multiplier obtained for every component of a 
frequency domain by the DCT converter 32, and the electronic watermark data aedeagus 
34 which inserts electronic watermark data to each quantized DCT multiplier. 
[0063] Moreover, the electronic watermark data insertion equipment in this example The 
reverse quantizer 35 which reverse-quantizes each signal of a frequency component with 
which electronic watermark data were inserted by the electronic watermark data aedeagus 
34 in order to display the synthetic image with which electronic watermark data were 
inserted, It has the IDCT converter 38 which performs IDCT to each signal of the 
frequency component reverse-quantized with the reverse quantizer 35, and is changed 
into the synthetic image data 37 of a kxk pixel block of the location corresponding to the 



pixel data 3 1 in the synthetic image 36. 

[0064] Furthermore, since the image data in which electronic watermark data were 
inserted is saved, this electronic watermark data insertion equipment is equipped with the 
Huffman coding machine 40 which encodes each signal of a frequency component with 
which electronic watermark data were inserted, and generates compressed data 39 by the 
electronic watermark data aedeagus 34. 

[0065] electronic watermark data insertion equipment [ in / further again / this example ] 
- beforehand - the 1- it has the electronic watermark data table 42 with which the j-th (j 
is the two or more natural numbers) electronic watermark data 41 1-41 j is stored, and the 
electronic watermark data selector 43. The electronic watermark data which were 
alternatively chosen by the electronic watermark data selector 43, and were picked out 
from j kinds of electronic watermark data registered into the electronic watermark data 
table 42 are inserted in image data by the electronic watermark data aedeagus 34. 
[0066] the DCT transducer 32 — DCT as orthogonal transformation — a line the DCT 
multiplier changed from the image data 3 1 of a kxk pixel block as a multiplier of the 
cosine function of each frequency component is obtained by things. By the natural image, 
having the near frequency component for every pixel is known, and the multiplier 
obtained by this DCT is concentrated on the multiplier periphery of a certain specific 
frequency component called DC component. 

[0067] A quantizer 33 quantizes the DCT multiplier obtained in this way. Thereby, only 
this concentrated multiplier periphery remains. 

[0068] The electronic watermark data aedeagus 34 inserts electronic watermark data to 
the DCT multiplier of each frequency component quantized with the quantizer 33. The 
insertion information which specifies the electronic watermark data which should insert 
the electronic watermark data aedeagus 34 in this example corresponding to each division 
field which divided the subject-copy image 30 for every kxk pixel block among j kinds of 
electronic watermark data registered into the electronic watermark data table 42 is set up 
beforehand. 

[0069] Drawing 2 expresses the outline of the insertion information set as this electronic 
watermark data aedeagus. That is, the number which specifies each electronic watermark 
data stored in the electronic watermark data table 42 as each block of the AxB (A and B 
are the natural number) individual which divided one frame of the subject-copy image 30 
for every kxk pixel block is set up by this insertion information 50. For example, the 1st 
electronic watermark data 41 1, the 3rd electronic watermark data 413, the 2nd electronic 
watermark data 412, and - are specified as the right in order from the block 51 of the 
upper left comer of the subject-copy image 30. 

[0070] The electronic watermark data selector 43 distinguishes the block location in the 
subject-copy image 30 about the DCT multiplier which is the image data of the frequency 
domain quantized with the quantizer 33. And the electronic watermark data memorized 
by the insertion information mentioned above corresponding to the distinguished block 
are picked out from the electronic watermark data table 42, and are supplied to the 
electronic watermark data aedeagus 34. 

[0071] Generally, since the image data which a natural image adjoins mutually has high 
correlation, if common electronic watermark data are uniformly inserted in the DCT 
multiplier of each frame, correlation will become high [ the result ] with as. Therefore, 
image quality deteriorates with the electronic watermark data with which the 



compounded image itself was inserted. Then, degradation of image quality is avoided by 
making electronic watermark data of each other with low correlation insert for every 
image field which divided two or more one frames in this way. 
[0072] Drawing 3 expresses an example of the 1st electronic watermark data registered 
into the electronic watermark data table. The 1st electronic watermark data 41 1 consists 
of "0" and to each DCT multiplier of the frequency domain changed by DCT to 
image data. Here, it is shown that carries out "+1" of the corresponding DCT 
multiplier, calculating no "0" is shown, and it is shown that "-" carries out "-1" of the 
corresponding DCT multiplier. This avoids degradation of image quality by making 
mutually related low electronic watermark data insert compared with the case where 
uniform electronic watermark data are inserted to each DCT muhiplier of each pixel lock, 
for every near pixel block of a frequency component mutually. 

[0073] Thus, he is trying for the electronic watermark data aedeagus 34 to insert mutually 
related low electronic watermark data in the DCT multiplier of each frequency 
component quantized with the quantizer 33 in the pixel block and frequency component 
which are beforehand registered into the electronic watermark data table 42 
corresponding to the location of each pixel block, and adjoin mutually for every pixel 
block into which the subject-copy image 30 was divided. 

[0074] It returns to drawing 1 and explanation is continued. The reverse quantizer 35 
performs reverse quantization contrary to the quantization performed with the quantizer 
33 to the DCT multiplier of each frequency component in which electronic watermark 
data were inserted by the electronic watermark data aedeagus 34, as mentioned above, 
and it generates the reverse quantization data equivalent to the DCT multiplier of each 
frequency component changed by the DCT transducer 32. 

[0075] The IDCT transducer 38 performs IDCT corresponding to DCT performed by the 
DCT transducer 32 to the reverse-quantized reverse quantization data with the reverse 
quantizer 35, and generates the synthetic image data 37 of the kxk pixel block with which 
electronic watermark data were inserted. 

[0076] On the other hand, as mentioned above, the Huffman coding machine 40 analyzes 
the occurrence frequency of each data pattern statistically to the 1 -dimensional sequence 
of the DCT multiplier of each frequency component in which electronic watermark data 
were inserted by the electronic watermark data aedeagus 34, changes a short symbolic 
language into data with much occurrence frequency at the Huffman-coding train which 
assigned the long symbolic language at data with little occurrence frequency, 
respectively, and it generates compressed data 39. 

[0077] Thus, to the image data 3 1 divided for every pixel block at a subject-copy image 
predetermined [ one frame ], the electronic watermark data insertion equipment in this 
example is changed into the DCT multiplier of each frequency component by the DCT 
converter 32, and quantizes with a quantizer 33 further. And the electronic watermark 
data beforehand registered into the electronic watermark data table 42 by this 
corresponding to the location in the subject-copy image 30 of image data 31 are inserted. 
Thus, when obtaining a synthetic image, after the DCT multiplier of each frequency 
component in which electronic watermark data were inserted performs reverse 
quantization with the reverse quantizer 35 corresponding to a quantizer 33, it performs 
IDCT corresponding to the DCT transducer 32 by the IDCT transducer 38, and obtains 
the synthetic image data 37. On the other hand, it changes into a Huffman-coding train 



with the Huffman coding vessel 40 to save as compressed data 39. 
[0078] Then, the electronic watermark data detection equipment which detects the 
electronic watermark data inserted by this electronic watermark data insertion equipment 
is explained. 

[0079] DrawinR 4 expresses the outline of the configuration of the electronic watermark 
data detection equipment in this example. The electronic watermark data detection 
equipment in this example The decryption machine 61 which decrypts to the compressed 
data 60 which compressed the synthetic image data in which electronic watermark data 
were inserted as mentioned above by Huffman coding, The reverse quantizer 62 which 
reverse-quantizes the image data of the frequency domain compound-ized with the 
decryption vessel 61, It has the IDCT converter 65 which performs IDCT to each signal 
of the frequency component reverse-quantized with the reverse quantizer 62, and is 
changed into the synthetic image data 64 of the kxk pixel block in the synthetic image 63. 
[0080] The decryption machine 61 performs the decryption corresponding to the 
Huffman coding performed with the Huffman coding vessel 40 of electronic watermark 
data insertion equipment. 

[0081] The reverse quantizer 62 is the same as the reverse quantizer 35 of electronic 
watermark data insertion equipment, performs reverse quantization with the quantization 
reverse about the DCT multiplier of each frequency component decrypted with the 
decryption vessel 61 performed with the quantizer 33 of electronic watermark data 
insertion equipment, and generates the reverse quantization data equivalent to the DCT 
muhiplier of each frequency component changed by the DCT transducer 32 of electronic 
watermark data insertion equipment. 

[0082] The IDCT transducer 65 is the same as the IDCT transducer 38 of electronic 
watermark data insertion equipment, performs IDCT corresponding to DCT performed 
by the DCT transducer 32 of electronic watermark data insertion equipment to the reverse 
quantization data reverse-quantized with the reverse quantizer 62, and generates the 
synthetic image data 64 of the kxk pixel block with which electronic watermark data 
were inserted. 

[0083] The electronic watermark data detection equipment in this example can detect 
these inserted electronic watermark data itself while being able to display the image 63 
with which it did in this way and electronic watermark data were inserted. 
[0084] For this reason, the electronic watermark data extraction machine 66 which 
extracts electronic watermark data from the image data of the frequency domain where 
electronic watermark data detection equipment was decrypted with the decryption vessel 
61, The extract data table 67 with which the electronic watermark data extracted with the 
electronic watermark data extraction vessel 66 are stored in a position, The electronic 
watermark data table 68 with which the data of the same contents as the electronic 
watermark data table 42 of the electronic watermark data insertion equipment shown in 
drawing 1 are memorized. The electronic watermark data selector 69 which carries out 
sequential supply of the electronic watermark data memorized by the electronic 
watermark data table 68, The electronic watermark data detector 70 which detects 
electronic watermark data by computing the statistical similarity of the extracted 
electronic watermark data which are stored in the extract data table 67, and the electronic 
watermark data supplied by the electronic watermark data selector 69, The electronic 
watermark data adder 71 with which only fixed time amount carries out accumulation of 



the statistical similarity computed by the electronic watermark data detector 70, It has the 
judgment machine 73 which compares the threshold beforehand decided to be the 
accumulation result of the electronic watermark data adder 71, and outputs the 
comparison result as a detection judging result 72 of electronic watermark data. 
[0085] The electronic watermark data extraction machine 66 has memorized the same 
contents as the insertion information shown in drawing 2 , and extracts electronic 
watermark data based on this insertion information. That is, things with the same 
electronic watermark data inserted with reference to insertion information about the block 
of the AxB individual which divided one frame for every kxk pixel block as shovm in 
drawing 2 are added. As each electronic watermark data was shown in drawing 3 , since 
"4-1 ", "-1", etc. are performed, only the fixed DCT multiplier of a frequency component 
can obtain the frequency component which only the DCT muhiplier of a specific 
frequency component projected and inclined toward side or side etc. by adding 
the image data of the frequency domain of the pixel block which inserted the same 
watermark data among one frame. Then, the electronic watermark data extraction 
machine 66 is stored in the extract data table 67 by using such a partial frequency 
component as extract data. 

[0086] In the electronic watermark data detector 70, sequential supply of the electronic 
watermark data beforehand stored in the electronic watermark data table 68 is carried out 
by the electronic watermark data selector 69. And statistical similarity is computed about 
the extract data stored in the extract data table 67, and each electronic watermark data 
supplied. 

[0087] The electronic watermark data adder 71 carries out accumulation of the statistical 
similarity computed by the electronic watermark data detector 70 to the fixed time basis 
decided beforehand. 

[0088] The threshold is set up beforehand, and as compared with the accumulation value 
supplied from the electronic watermark data adder 71, the judgment machine 73 is 
distinguished from that by which electronic watermark data were detected, when a 
threshold is exceeded. 

[0089] Here, an accumulation value is reset, when fixed time amount mentioned above 
passes, or when a threshold is exceeded. 

[0090] Drawing 5 expresses typically the detection principle of the electronic watermark 
data of the conventional technique indicated by JP,1 1-55639,A. That is, the value N 
detected by the electronic watermark data detector 80 brings a detection result as it is, and 
the propriety of detection of electronic watermark data is judged by comparing with the 
threshold which was able to determine this beforehand. Therefore, it may not be detected, 
if the electronic watermark data of feeble reinforcement are inserted so that image quality 
may not be degraded. On the other hand, if it is going to raise the detection precision of 
electronic watermark data and reinforcement of electronic watermark data is 
strengthened, image quality will deteriorate. So, in this example, even if it is the case 
where the electronic watermark data of feeble reinforcement are inserted, in order to raise 
that detection precision, accumulation is performed and this accumulation value detects. 
[0091] Drawing 6 expresses typically the detection principle of the electronic watermark 
data in this example. However, the same sign is given to the same part as the electronic 
watermark data detection equipment in this example shown in drawing 4 , and 
explanation is omitted. That is, the value n detected by the electronic watermark data 



detector 70 is the statistical similarity of the pixel block with which the same electronic 
watermark data were inserted among the pixel blocks which divided one frame. 
Accumulation of this statistical similarity is carried out for every fixed time amount with 
the electronic watermark data adder 71, this is made into the detection result N, and the 
propriety of detection of electronic watermark data is judged by comparing with the 
threshold decided beforehand. Therefore, as image quality is not degraded, even if it is 
the case where feeble electronic watermark data are inserted, the detection precision can 
be raised. 

[0092] Hereafter, the electronic watermark data insertion in this example of such a 
configuration and actuation of detection equipment are explained. Here, the electronic 
watermark data insertion equipment which inserts electronic watermark data in the 
standard image data for MPEG, and the electronic watermark data detection equipment 
which detects this are explained. 

[0093] Drawing 7 expresses the outline of the configuration of the image data based on 
the standard coding method for MPEG. This drawing (a) shows the configuration of the 
image data of a sequence layer. This drawing (b) shows the configuration of the image 
data of a group OBU picture (it abbreviates to GOP below Group Of Picture:.) layer. This 
drawing (c) shows the configuration of the image data of a picture layer. This drawing (d) 
shows the configuration of the image data of a slice layer. This drawing (e) shows the 
configuration of the image data of a macro block layer. This drawing (f) shows the 
configuration of the image data of a block layer. Thus, the image data encoded by the 
MPEG criterion consists of two or more layers. 

[0094] The sequence layer shown in this drawing (a) has the sequence 90 which consists 
of a set of GOP which starts in sequence header code (Sequence Header Code:SHC). 
This sequence 90 becomes one dynamic-image data. SHC is inserted in each head of 
GOP, for example, image size and bit rate information are included. 
[0095] G0P91 of the GOP layer shown in this drawing (b) is the set of the picture which 
is GOP of a sequence layer and is one frame or the 1 field which consists of brightness 
information and color difference information. Each picture starts in a picture start code 
(Picture StartCode:PSC), and is encoded in three kinds of formats, I picture (Intra-coded 
picture), P picture (Predictive-coded picture), and B picture (Bidirectionally predictive- 
codedpicture). Moreover, it is subdivided by block, a picture performs DCT per block, 
and Huffman coding is quantized and carried out by the suitable quantization multiplier. 
[0096] Drawing 8 expresses typically the picture encoded by the MPEG criterion. As 
mentioned above, it encodes for every frame in three kinds of formats, I picture, P 
picture, and B picture. I picture is encoded independently, other images which left P 
picture and B picture in time -- a reference image — carrying out difference with the 
image — only a value is encoded as image information, namely, P picture — hard flow 
prediction -- 95 encodes a front image as a reference image in time, on the other hand — 
B picture - hard flow prediction — it is based on 95 — time ~ not only a front image but 
forward direction prediction — 96 also encodes a next image as a reference image in time. 
The picture of the beginning of GOP can be made into I picture, and it can consider as the 
edit point of an image to access at random by inserting I picture in a series of dynamic- 
image data suitably. 

[0097] It returns to drawing 7 and explanation is continued. The picture layer shown in 
this drawing (c) is each picture 92 of a GOP layer, and consists of two or more slices 



which start in slice start code (it abbreviates to SSC below Slice Start Code:.), 
respectively. Each slice consists of two or more macro blocks (it abbreviates to MB 
below Macro Block:.) used as the unit of motion compensation prediction. Moreover, the 
field information on each frame is in the macro block (it abbreviates to MB below Macro 
Block:.) 93 in below the slice layer that follows SSC as shown in this drawing (d). 
[0098] The block layer the block which shows brightness information Y in MB from 
which MB layer shown in this drawing (e) constitutes a slice layer indicates four and the 
color difference information Cb and Cr to be is expressed by two block layers [ a total of 
six ]. As each block 94 is shown in this drawing (f), it is divided for every 8x 8 -pixel 
block, and a DCT operation is performed in this block unit. In each pixel block, it is 
changed as a DCT multiplier of a frequency component by the two-dimensional DCT 
operation. Consequently, since the obtained DCT multiplier serves as two-dimensional, it 
is changed into 1 -dimensional data by scanning this sequentially from a low frequency 
component. Generally, in the case of a natural image, a DCT multiplier has largest DC 
component, and since a DCT multiplier becomes small so that a frequency component 
becomes high, the probability for a DCT multiplier to serve as zero by quantizing 
becomes high. Then, a scan is performed in sequence to which coding effectiveness 
becomes the best by the Huffman coding which performs variable length coding 
according to the occurrence frequency of a sign. 

[0099] Drawing 9 expresses the situation of a scan of the DCT multiplier changed by 
DCT. That is, a DCT multiplier is obtained by two-dimensional DCT about the horizontal 
spatial frequency fH and each vertical spatial frequency fV to a 8x8-pixel block. The 
location of " 1 " in drawing shows DC component of a DCT conversion field, such a 
horizontal DCT conversion field turns into a high region, and a vertical DCT conversion 
field turns into a high region that it goes rightward from this location, so that it goes 
downward. Therefore, a scan is begun from the location of " 1 " of an upper left comer at 
first, it is "2", "3", -, the sequence of "64", namely, the DCT multiplier of 64 pieces can 
be changed into a 1 -dimensional sequence from low-pass [ of a DCT conversion field ] 
by performing a zigzag scan in a high region in the direction of slant. 
[0100] Next, the electronic watermark data insertion equipment in this example which 
inserts electronic watermark data in the image data encoded by such MPEG criterion is 
explained, referring to drawing 1 . The electronic watermark data insertion equipment in 
this example performs DCT conversion to the image data 3 1 which is the pixel block data 
divided for every 8x8-pixel block from the subject-copy image 30 by the DCT transducer 
32, and changes it into the DCT multiplier of a frequency domain. The DCT multiplier of 
each frequency component changed by the DCT converter 32 is quantized by the 
predetermined quanfization multiplier with a quantizer 33. 

[0101] As mentioned above, the insertion information which specifies the electronic 
watermark data with which the electronic watermark data aedeagus 34 should insert the 
subject-copy image 30 beforehand corresponding to each of each division field divided 
for every 8x8-pixel block is set up. The electronic watermark data aedeagus 34 picks out 
the electronic watermark data memorized by the insertion information shovm in drawing 
2 corresponding to the location in the quantized subject-copy image 30 of pixel block 
data from the electronic watermark data table 42. And the electronic watermark data 
picked out from the electronic watermark data table 42 are inserted in this quantized pixel 
block data. 



[0102] Drawing 10 expresses typically the outline of actuation of the electronic 
watermark data aedeagus in this example. Thus, the electronic watermark data aedeagus 
34 inserts the electronic watermark data W for every picture. That is, the DCT multiplier 
of I picture serves as 1+ W from I by inserting the electronic watermark data W in the 
DCT multipHer of the frequency domain of I picture quantized with the quantizer 33. The 
DCT muhiplier of B picture serves as B+W from B by similarly inserting the electronic 
watermark data W in the DCT multiplier of the frequency domain of B picture quantized 
with the quantizer 33. Furthermore, the DCT multiplier of P picture serves as P+W from 
P by inserting the electronic watermark data W in the DCT multiplier of the frequency 
domain of P picture quantized with the quantizer 33. In this example, electronic 
watermark data different, respectively are inserted for every pixel block of each picture. 
[0103] Thus, in displaying again the synthetic image with which electroriic watermark 
data were inserted, the reverse quantizer 35 performs reverse quantization contrary to the 
quantization which carried out with the quantizer 33 to the DCT multiplier of each 
frequency component. And the IDCT converter 38 performs IDCT corresponding to DCT 
performed by the DCT converter 32, and the synthetic image data 37 of the 8x8 -pixel 
block with which electronic watermark data were inserted is generated. This synthetic 
image data 37 is stored in the location corresponding to the viewing area of the image 
data 31 in the subject-copy image 30 taken out by the DCT transducer 32 to the storing 
field corresponding to the viewing area of the synthetic image 36. By performing such 
actuation to all one frames, the electronic watermark data decided beforehand are inserted 
for every eight xeach 8-pixel block of one frame, respectively. 
[0104] On the other hand, as mentioned above, since the synthetic image with which 
electronic watermark data were inserted is transmitted or saved, in compressing, with the 
Huffman coding vessel 40, the occurrence frequency of each data pattern is analyzed 
statistically, and it changes a short symbolic language into data with much occurrence 
frequency at the Huffman-coding train which assigned the long symbolic language at data 
with little occurrence frequency, respectively, and compressed data 39 is generated. 
[0105] Next, the electronic watermark data detection equipment in this example which 
can detect the electronic watermark data inserted in this way is explained, referring to 
drawing 4 . The electronic watermark data detection equipment in this example takes out 
the image data of a 8x8-pixel block from the compressed data 60 which was encoded 
with the decryption vessel 61 and compressed and performs the decryption corresponding 
to the Huffman coding performed with the Huffman coding vessel 40 of electronic 
watermark data insertion equipment to display the synthetic image with which electronic 
watermark data were inserted, as mentioned above. Then, reverse quantization contrary to 
the quantization performed with the quantizer 33 of electronic watermark data insertion 
equipment by the IDCT transducer 65 is performed, and it is stored in the location 
corresponding to the viewing area of the image data 31 in the subject-copy image 30 to 
the storing field stored corresponding to the viewing area of the synthetic image 63. Such 
actuation is performed to all one frames. 

[0106] On the other hand, when detecting the inserted electronic watermark data, 
electronic watermark data are extracted from the decryption data decrypted with the 
decryption vessel 61 by the electronic watermark data extraction machine 66. The 
contents as the insertion information shown in drawing 2 with the same electronic 
watermark data extraction machine 66 are memorized, and the DCT multipliers of the 



frequency domain of the pixel block which inserted the same electronic watermark data 
about all pixel blocks of one frame based on this insertion information are added. 
[0107] Since it becomes the value which only the specific DCT multiplier in the 
frequency domain of the pixel block which inserted the same watermark data in one 
frame by this projected, and inclined toward side or "-" side etc., when the threshold 
beforehand decided for every DCT multiplier is exceeded, it stores in the extract data 
table 67 by using as extract data the data distinguished the "+""-" side the side. 
[0108] If the extract data extracted about all pixel blocks of one frame are stored in the 
extract data table 67, statistical similarity will be computed with the electronic watermark 
data detector 70. In the electronic watermark data detector 70, sequential supply of the 
electronic watermark data beforehand stored in the electronic watermark data table 68 is 
carried out by the electronic watermark data selector 69, and the statistical similarity 
between the extract data stored in the extract data table 67 about each electronic 
watermark data is computed. 

[0109] Statistical similarity computes the statistical similarity C with the extracted 
electronic watermark data WW (i) which are stored in the extract data table 67 with the 
electronic watermark data candidate ww (i) to whom n pieces are supplied by the 
electronic watermark data selector 69, and who is known data according to the following 
(1 1) - (13) type sequentially from the lower one of a frequency component among the 
DCT multipliers obtained for every 8x8 -pixel block. 
[0110] 

WW- (W (1), W (2), W (n)) "(11) 
ww= (w (1), w (2), — , w (n)) — (12) 
C-WWxww/(WWDxwwD) - (13) 

[0111] WWD is made into the absolute value of Vector WW, and wwD is made into the 
absolute value of Vector ww here. Consequently, the statistical similarity C computed by 
(13) formulas is supplied to the electronic watermark data adder 71. 
[0112] Beforehand, only fixed time amount carries out accumulation of the statistical 
similarity C computed by the electronic watermark data detector 70, and the electronic 
watermark data adder 70 outputs the result for it to the judgment machine 73. When the 
judgment machine 73 has the accumulation value larger than the threshold decided 
beforehand supplied from the electronic watermark data adder 71, it judges with that by 
which electronic watermark data were detected, and electronic watermark data are judged 
at the time of below a threshold to be what is not detected. In addition, when the 
accumulation value was larger than this threshold and it is distinguished, or when it goes 
through fixed time amount by which accumulation is carried out with the electronic 
watermark data adder 7 1 , this accumulation value is reset. 

[01 13] As explained above, the electronic watermark data insertion equipment in this 
example The insertion information which specifies the electronic watermark data which 
divide a subject-copy image into the electronic watermark data aedeagus 34, and which 
should be beforehand inserted for every pixel block is made to memorize. The electronic 
watermark data specified from the electronic watermark data table 42 with which two or 
more electronic watermark data 41 1-41 j beforehand registered based on this insertion 
information were memorized were inserted in each pixel block in the frequency domain. 
And the electronic watermark data detection equipment which detects this adds the image 
data of a frequency domain for every pixel block with the same electronic watermark data 



which the insertion information on the same contents as the insertion information 
memorized by the electronic watermark data aedeagus 34 is stored in the electronic 
watermark data-extraction machine 66, and are inserted in it, and extracts the image data 
of the frequency domain which projects depending on the electronic watermark data 
inserted, respectively. Furthermore with the electronic watermark data detector 70, 
statistical similarity is computed to each electronic watermark data memorized by the 
electronic watermark data table 68 of the same contents as the electronic watermark data 
table 42 of electronic watermark data insertion equipment. And only fixed time amount 
carries out accumulation of this with the electronic watermark data adder 71, and when 
the accumulation result reset when after fixed time amount progress or the threshold 
decided beforehand is exceeded exceeds this threshold, it judges with electronic 
watermark data having been detected. Since a still feebleer signal can be inserted while 
being able to insert different electronic watermark data for every pixel block of one frame 
by this, the electronic watermark data insertion and detection equipment which can 
suppress degradation of image quality with a simple configuration compared with the 
former can be offered. Moreover, time amount by which the electronic watermark data 
inserted in this way should be detected is clarified, even if not once detected, the signal of 
the electronic watermark data of reinforcement which is detected next time can be 
embedded, and rationalization of detection precision can be attained now. 
[0114] In addition, then, although the standard coding method for MPEG was explained 
to this example, it is not limited to it by this. For example, naturally it is applicable to 
H.261 which is other image coding methods using DCT. 
[0115] 

[Effect of the Invention] Since different electronic watermark data for every pixel block 
of one frame can be inserted according to invention according to claim 1 as explained 
above, compared with the former, degradation of image quality can be suppressed with a 
simple configuration. 

[0116] Moreover, since according to invention according to claim 2 different electronic 
watermark data for every pixel block of one frame can be inserted and the electronic 
watermark data of feeble reinforcement can moreover be inserted, while suppressing 
degradation of image quality with a simple configuration compared with the former, the 
electronic watermark data detection equipment which can raise the detection precision 
can be offered. 

[0117] Furthermore, according to invention according to claim 3, the time amount by 
which electronic watermark data should be detected is guaranteed, and even if not once 
detected, rationalization of detection precision of embedding the signal of the electronic 
watermark data of reinforcement which is detected next time can be attained. 
[0118] According to invention according to claim 4, the electronic watermark data 
insertion equipment which can compress into each pixel block the synthetic image data in 
which image quality does not deteriorate like MPEG data, and can save it by inserting 
mutually related low electronic watermark data by invention according to claim 1 at it 
can be offered now further again. 

[0119] Furthermore, according to invention according to claim 5, the electronic 
watermark data detection equipment which maintained the detection precision of the 
electronic watermark data of the feeble reinforcement by invention according to claim 2 
or 3 can be offered to synthetic image data like MPEG data which Huffman coding was 



carried out and was compressed. 



[Translation done.] 



